Contractile properties of the human diaphragm in vivo.
The mechanical properties of the human diaphragm have been studied at fractional residual capacity in normal seated subjects with closed glottis. The transdiaphragmatic pressure (Pdi) developed in response to single shocks or to trains of stimuli at increasing frequency was approximately 3 times greater during bilateral than unilateral stimulation. During unilateral phrenic nerve stimulation the Pdi twitches increased as the interval (0-200 ms) of a preceding conditioning stimulus to the contralateral phrenic nerve was decreased suggesting that the two hemidiaphragms are mechanically coupled in series. The contraction time and half-relaxation time of single bilateral twitches as well as the Pdi-frequency relationship (5-35 Hz) during bilateral tetanic stimulation indicate that the contractile properties of the human diaphragm are intermediate between those of fast- and slow-twitch muscle fibers. The results suggest that the contractile properties of the human diaphragm are well illustrated by single bilateral twitches recorded from the relaxed muscle, but that the responses to unilateral stimulation are misleading due to distortion by abnormal changes in the muscle geometry.